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Description 

Receiving sleeve for a piezoelectric actuator 

5 The invention relates to a receiving sleeve for a 

piezoelectric actuator, in particular for a piezoelectric 
actuator for driving an injector of an injection system for an 
internal combustion engine, according to the preamble of claim 
1. 

10. 

In modern injection systems for internal combustion engines, 
piezoelectric actuators are increasingly used for driving the 
injectors. During the assembly of piezoelectric actuators of 
said type, a piezoceramic stack is traditionally installed in 

15 a cylindrical receiving sleeve which consists of two 

cylindrical sleeve parts. Disposed in the end faces of the two 
cylindrical sleeve parts in this arrangement are recesses 
through which the piezoceramic stack projects externally, the 
receiving sleeve being somewhat shorter than the piezoceramic 

20 stack, so the frictional (non-positive) fit is achieved only 
via the end faces of the piezoceramic stack. 

During the assembly of said known receiving sleeve it must be 
ensured that the piezoceramic stack fits precisely into the 

25 associated recesses in the two cylindrical sleeve parts. 

Toward that end, the piezoceramic stack is initially inserted 
into one of the two sleeve parts in such a way that the recess 
in the sleeve part receives the piezoceramic stack. Next, the 
second sleeve part is then placed on top and pressed onto the 

30 other sleeve part until the two sleeve parts are connected to 
each other by means of a snap-in connection. During this 
assembly process it must be ensured that the two sleeve parts 
maintain a predetermined angular position relative to each 
other so that the recesses in the end faces of the two sleeve 
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parts lie one above the other in congruence, with the result 
that said end faces receive the piezoceramic stack. If, on the 
other hand, there is an angular displacement between the two 
sleeve parts during assembly, the recesses for the 
5 piezoceramic stack do not lie one above the other in 

congruence, with the result that the receiving sleeve cannot 
be assembled. 

Consequently, a disadvantage with the known receiving sleeve 
10 is the laborious and complicated assembly process. 

The object of the invention is therefore to create a receiving 
sleeve for a piezoelectric actuator which enables assembly 
with a limited degree of effort and complexity. 

15 

This object is achieved, taking as a starting point the known 
receiving sleeve according to the preamble of claim 1 as 
described at the beginning, by the characterizing features of 
claim 1. 

20 

The invention includes the general technical teaching of 
providing an anti-rotation element so that the two sleeve 
parts of the receiving sleeve maintain a predetermined angular 
position relative to each other, thereby facilitating 
25 assembly. 

An anti-rotation element of said type offers the advantage 
that during the assembly of the receiving sleeve according to 
the invention it is not necessary to take account of the exact 
30 angular orientation of the two sleeve parts, since this is 
ensured by the anti-rotation element. 

In a preferred exemplary embodiment of the invention, the 
anti-rotation element has a slot-and-key connection which 
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consists of a slot incorporated on one of the two sleeve parts 
and a key of matching shape, affixed to the other sleeve part, 
which engages in the slot in the assembled state. The anti- 
rotation element can also have a plurality of slots and keys 
5 which are disposed in a distributed arrangement over the 

circumference of the sleeve parts and engage with one another 
in pairs in each case in order to maintain a predetermined 
angular position between the two sleeve parts. 

The slot and/or key of an anti-rotation element of said type 
preferably have/has an insertion bevel which facilitates the 
assembly of the receiving sleeve according to the invention by 
allowing a pre-assembly of the two sleeve parts even with an 
angular displacement, which is then corrected during assembly 
by means of the insertion bevel. In this case the maximum 
permissible angular displacement between the two sleeve parts 
can lie in the range between 1° and 10°, which considerably 
simplifies the assembly of the receiving sleeve according to 
the- invention, since the requirements in respect of the 
angular orientation of the two sleeve parts are reduced. 

In the assembled state of the receiving sleeve according to 
the invention the individual sleeve parts are preferably 
joined to each other by means of a plug-and-socket connection, 
25 the plug-and-socket connection having a predetermined length 
contingent on its design. In this context the length of the 
plug-and-socket connection is understood to mean the path by 
which the two sleeve parts must be moved relative to each 
other in order to transition from a completely separated state 
30 into the assembled state. With a plug-and-socket connection of 
said type it is advantageous if the insertion bevel of the 
slot or key extends over only a part of the plug-and-socket 
connection length in the axial direction of the sleeve parts, 
while the remaining part of the plug-and-socket connection 
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length can be taken up by the anti-rotation element. If, in 
fact, the insertion bevel were to extend over the entire 
length of the plug-and-socket connection, the anti-rotation 
element would only become effective when the two sleeve parts 
5 are completely mated together. If, on the other hand, the 
insertion bevel were to extend over only a fraction of the 
plug-and-socket connection length, the angular displacement 
initially arising between the two sleeve parts during the pre- 
assembly would have to be cancelled out over a very short 

10 push-on length, which is mechanically disadvantageous. With 

the receiving sleeve according to the invention the insertion 
bevel therefore extends over 10% to 50% of the entire length 
of the plug-and-socket connection, which represents a good 
compromise between a reliable action of the anti-rotation 

15 element on the one hand and a good compensation of the angular 
displacement between the sleeve parts to be assembled on the 
other. 

It should also be mentioned that the slot and/or key of the 
20 anti-rotation element preferably extend/extends at least over 
a part of the length of the plug-and-socket connection, 
starting from the free end of the respective sleeve part in 
each case, so that the key engages in the associated slot 
already during the joining together of the two sleeve parts 
25 and not just when they are in the fully assembled state. 

It is furthermore advantageous if the slot and/or key of the 
slot-and-key connection extends over the entire length of the 
plug-and-socket connection, with the insertion bevel taking up 
30 only a part of the length of the plug-and-socket connection, 
while the anti-rotation element takes up all of the remainder 
of the plug-and-socket connection length. In this arrangement 
the slot-and-key connection therefore acts on a part of the 
length of the plug-and-socket connection as an anti-rotation 
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element and on the other part of the length of the plug-and- 
socket connection as an assembly aid for compensating for an 
angular displacement between the sleeve parts to be assembled. 

5 It is particularly advantageous if both the slot and the key 
in the slot-and-key connection have an insertion bevel so that 
the insertion bevels of slot and key slide onto each other in 
pairs, with the result that an angular displacement between 
the sleeve parts to be assembled is corrected with low 

10 mechanical stresses. In this arrangement the insertion bevel 
of the slot preferably has essentially the same insertion 
angle as the insertion bevel of the key, so that during 
assembly the two insertion bevels slide onto each other in 
essentially plane-parallel fashion and consequently with a low 

15 degree of wear. 

The two sleeve parts are preferably joined together in the 
assembled state by means of a conventional snap-in connection, 
although in principle other positive and non-positive 
20 (frictional) connections are also possible between the sleeve 
parts to be assembled. 

When a snap-in connection is used, it is advantageous if the 
insertion bevel acts only up to the latching point when the 

25 two sleeve parts are mated together, whereas after going 

beyond the latching point of the snap-in connection only an 
anti-rotation element exists. In this case, therefore, a 
possible angular displacement between the sleeve parts to be 
assembled is compensated for before the latching point of the 

30 snap-in connection is exceeded. 



With regard to the design of the insertion bevel there are 
manifold possibilities, although in the preferred exemplary 
embodiment the insertion bevel is essentially straight and 
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uncurved. However, it is also possible within the scope of the 
invention that the insertion bevel has, for example, a 
curvilinear or curved shape. 

5 It should also be mentioned that the insertion bevel in the 

preferred exemplary embodiment transitions seamlessly into the 
anti-rotation element. The insertion bevel can, for example, 
transition with a bend into the anti-rotation element, but it 
is also possible that the insertion bevel transitions without 
10 a bend into the anti-rotation element. 

It has already been mentioned at the beginning in the 
description of the prior art that the two sleeve parts each 
have recesses in their end faces for guiding the piezoelectric 
15 actuator, which is preferably also the case with the receiving 
sleeve according to the invention. 

In the assembled state the piezoelectric actuator projects 
externally through said recesses out of the receiving sleeve 

20 according to the invention, the piezoelectric actuator with 

the recesses preferably forming a fit whose angular clearance 
is greater than the angular clearance of the anti-rotation 
element in order to prevent the receiving sleeve according to 
the invention exerting torsional forces on the piezoelectric 

25 actuator. 

Other advantageous developments of the invention are 
characterized in the dependent claims or will be explained in 
more detail below together with the description of the 
30 preferred exemplary embodiment of the invention with reference 
to the figure. Thus, the single Figure 1 shows a perspective 
view of a receiving sleeve according to the invention for a 
piezoelectric actuator for driving an injector of an injection 
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system for an internal combustion engine (for reasons of 
simplicity the piezoelectric actuator itself is not shown) - 

The receiving sleeve essentially consists of two cylindrical 
5 sleeve parts 1, 2, in each of the end faces of which there is 
disposed a recess 3 for guiding the piezoelectric actuator, 
the recess disposed in the sleeve part 1 being concealed in 
the drawing. 

10 Also disposed in each of the end faces of the two sleeve parts 
1, 2 are two circular holes 4, 5 which are arranged on 
opposite sides in the respective end faces and allow 
connecting pins of the piezoelectric actuator to be passed 
through. The holes disposed in the sleeve part 1 are likewise 

15 concealed in the figure. 

During the assembly of the receiving sleeve the piezo stack is 
initially inserted into the sleeve part 2 until the piezo 
stack projects through the recess 3 to the outside, with the 
20 recess 3 mechanically guiding the piezo stack. The connecting 
pins of the piezo stack then project through the holes 4, 5 in 
the sleeve part 2 to the outside, thereby enabling electrical 
contacting of the piezo stack. 

25 Next, the sleeve part 1 is then mounted onto the sleeve part 2 
in such a way that the recess 3 in the sleeve part 2 lies 
approximately in congruence under the corresponding recess in 
the end face of the sleeve part 1. 

30 To simplify said assembly, two axially running slots 6 are 

disposed on opposite sides in the outer cylindrical surface of 
the sleeve part 2, the width of said slots increasing toward 
the free end of the sleeve part 2 in the direction of the 
other sleeve part 1 in the form of an insertion bevel 7 . 
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Disposed on opposite sides in the inner cylindrical surface of 
the other sleeve part 1 are two keys 8 correspondingly matched 
in shape, the width of said keys decreasing toward the free 
5 end of the sleeve part 1 in the direction of the other sleeve 
part 2 in the form of an insertion bevel 9. 

Thus, when the sleeve part 1 is mounted onto the sleeve part 2 
there is advantageously no need for a precise angular 
10 orientation of the two sleeve parts 1, 2 relative to each 

other, since an angular displacement is corrected by means of 
the insertion bevels 7, 9. 

In this arrangement the insertion bevels 7 of the slots 6 have 
15 the same insertion angle as the insertion bevels 9 of the keys 
8, with the result that during assembly the insertion bevels 
7, 9 slide onto each other in plane-parallel fashion and 
consequently with a low degree of wear. 

20 In the assembled state the two sleeve parts 1, 2 are then 

mated with each other by means of a snap-in connection which 
consists of a circumferential slot 10 in the sleeve part 2 and 
a corresponding circumferential latching projection 11 in the 
inner cylindrical surface of the sleeve part 1. 

25 

It should also be mentioned that the insertion bevels 7 , 9 
extend only over a part of approximately 30% of the length of 
the plug-and-socket connection, while the slot-and-key 
connection between the slot 6 and the key 8 on the remaining 
30 part of the plug-and-socket connection length serves 

exclusively to prevent rotation. In this way the anti-rotation 
element is already effective when the latching point of the 
snap-in connection has been exceeded during assembly. 
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It should also be mentioned that the recesses 3 in the end 
faces of the sleeve parts 1, 2 form a fit with the piezo 
stack, the angular clearance of said fit being greater than 
the angular clearance of the anti-rotation element formed by 
5 the slot-and-key connection. By this means it is ensured that 
in the assembled state the sleeve parts 1, 2 bring no 
torsional force to bear on the piezo stack. 

The invention is not limited to the preferred exemplary 
10 embodiment described in the foregoing. Rather , a multiplicity 
of variants and adaptations are possible which also make use 
of the inventive idea and therefore fall within the scope of 
protection . 
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